Effects of phytate reduction, fat extraction, and level of Ca on Ca and Zn bioavailability. Compared in vitro and in vivo.
The effect of phytate reduction, fat extraction, and addition of Ca in the form of skim or whole milk on Ca and Zn bioavailability from a breakfast containing bran muffins was studied in vitro and in vivo. Ca and Zn solubility were measured after in vitro simulated peptic and pancreatic digestion under pH conditions resembling those in the human GI tract. Absorption of Ca and Zn was measured in rats fed test meals tagged with 45Ca and 65Zn. Radioactivity in the femur and liver relative to levels found in rats injected with the isotopes served as criteria for 45Ca and 65Zn absorption, respectively. In vitro solubility was significantly depressed by the presence of phytate and inversely correlated with the phytate:Zn and the (phytate)(Ca):(Zn) ratios. Ca solubility was enhanced by extraction of fat and markedly increased by reduction in both fat and phytate. None of these effects was seen in vivo. However, 65Zn absorption was significantly decreased by fat extraction and phytate reduction although this treatment increased in vitro Zn solubility. Possible reasons for these discrepancies are discussed.